reagent cost, 2 to 4 cents per test). The dithionite reagent consists of potassium phosphate, sodium dithionite, and saponin. When S hemoglobin contacts this reagent, the red cells lyse, and the hemoglobin deoxygenates and sickles, forming a hydrophobic-bond-dependent nematic liquid crystal system that is manifested as turbidity. The resulting AutoAnalyzer curve is strikingly and diagnostically different from that produced by hemoglobin A in the same reagent. Specificity of the automated dithionite test may be enhanced by use of the automated urea-dithionite test, which consists of a specimen set of two aliquots: one traverses a dithionite line, the other a urea-dithionite line. A comparison of transmittance in the two lines yields typical diagnostic curves because the urea disperses the sickling, with a consequently increased transmittance over that of the dithionite aliquot. Methods are discussed for recognizing non-S sickling hemoglobins and a few other rare hemoglobinopathies. (1.18M
Additional Keyph rases

KH2PO4 and 1.615M K2HPO4).
Place in a 1000-mi volumetric flask about 800 ml of distilled water. Add 160.48 g of KH2PO4 and 281.88 g of K2HPO4, dissolve and dilute to volume.
DITHIONITE WORKING SOLUTION.
To a 1-liter volumetric flask add 800 ml of the stock buffer. Add 20.0 g of Na2S2O4 and mix until dissolved. Add 60 ml of saponin solution "Zaponin" (Coulter Diagnostics, Inc., Hialeah, Fla. 33010) and sufficient distilled water to make one liter.
Procedure-Automated dithionite test 1. Assemble the manifold as shown in Figure 1 . 2. Place reagent lines 4 and 6 in dithionite working solution.
Place the saline lines into the saline. Start pump and allow 10 mm to fill the system with reagents.
3. Adjust the baselines on both recorders to 95% transmittance. :
:.: 7. Start the mixer and the sampler. Adjust colonmeters so that the peaks in each set of 2 curves of the first 4 specimens are of equal percent transmittance.
8. After all the specimens have passed through the system, remove the chart and label the peaks. The "positive" specimens in the dithionite line (without urea) will have peaks that are lower by 15 to 20% (or more) transmittance than the peak of the corresponding urea-dithionite line ( Figure  4) . For example, a positive may read 10% transmittance on the dithionite line and 30% transmittance on the urea-dithionite line. This pattern of "positive" specimens will only occur with hemoglobin-S and hemoglobin-C (Harlem) (a structural variant of hemoglobin-S). The peaks of both lines will have a lower transmittance if the specimen is a non-S sickling hemoglobin.
9. After the run is completed, rinse the system with iN NaOH (plus 20 ml of Tergitol NPX per liter) for 15 mm, then rinse the system with distilled water for 15 to 20 mm.
Results
The historical and rational chemical basis for the use of dithionite and urea-dithionite in the detection of both hemoglobin S and non-S sickling hemoglobins has been discussed and documented in detail in a companion paper (1). The chemistry and principles are exactly the same for the automated methods as in the tube methods previously discussed.
A manifold diagram for the AutoAnalyzer for the automated dithionite test is shown in Figure  1 . Typical curves produced by the technique are shown in Figure 2 . The AutoAnalyzer manifold diagram for the urea-dithionite test is shown in Figure 3 . Typical curves resulting from the technique of diagnostic importance are shown in Figure 4 . Data are presented in Table 1 .
Discussion
From previous studies by Henry et al. (4, 5) it was shown that when a specimen of hemoglobin S is divided and moves in phase along two channels, one with an appropriate reducing reagent and the other with urea in addition to the same quantities of reducing agent, the transmittance of the liquid in the line carrying the urea will be variant, hemoglobin C (Harlem), a "non-S" sickling hemoglobin.
When the chemistry of the dithionite test is coupled with the ever-expanding fund of molecular information on hemoglobinopathies, specificity and accuracy of detection of both hemoglobin S and non-S sickling hemoglobins will be forthcoming.
